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(57 ) Abstract: A luminescent component 
which has a phosphor substrate having at 
least one element belonging to Group 13 
(IUPAC 1989) and comprising a nitride 
represented by the general formula: XN 
wherein X is at least one element selected 
from among B, Al, Ga and In, a nitride 
represented by the general formula: XN:Y 
wherein X is at least one element selected 
from among B, Al, Ga and In, and Y is at 
least one element selected from among Be, 
Mg, Ca, Sr, Ba, Zn, Cd and Hg, or a nitride 
represented by the general formula: XN:Y, 
Z wherein X is at least one element selected 
from among B, Al, Ga and In, Y is at least 
one element selected from among Be, Mg, Ca, Sr, Ba, Zn, Cd and Mg, and Z is at least one element selected from among C, Si, 
Ge, Sn, Pb, O and S; and a method for preparing the luminescent component which comprises preparing the phosphor substrate by 
using supercritical ammonia, and forming a luminescent element on the substrate through vapor phase growth. The luminescent 
component has a wave length distribution for emitting a white light, and the like, and can be prepared in good yield. 
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GR, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI ft 
Vf (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML. MR, 
NE, SN, TD, TG). 



(57) mtl: 

'J?t£< ttmm^-l 3 (IUPAC1 9 8 9) T^H^-O^ U mtvw-^ 
fiXN, XN : Y, XfiXN : Y, Z T% X t ttB, Al, Ga i: In^bal^btl^^ 
^<<b 1 b — ^TC^fCfcS, £fcte-$5toHN:YT\ XiriiB. Ah Gat Infl><bil 
^H5'>&< th-KDKm-C'h*) . YirliBe, Mg, Ca, Sr, Ba, Zn, CdiHg 
>bil^n&^< t t>-o<7)7E^T-fc<9 , £/cli-0£5£<£HN:Y, ZT\ Xirfi 
B, AU Gating bit'* bft5'>ft< k h-rXDji^X'hK) . Y^CiBe, Mg, Ca, 
Sr. Ba, Zn, Cd.tHg^^ii^^ixS 4># < t ^-KDTzMX'h *) , Z<b<2C, Si, 
Ge, Sn, Pb. OiSi^I^^S^/^ t i>~<><DK%X'h%1kftfcmWLZ^ir 
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<9#5^?fe&Jt,tfc!L-C^.5 (#120 0 2- 1 4 3 44 9) 0 ftfL*F s Zn&5V^«: 
Cd£ K— T^ftfcGaNtf^&S^ftf^ 0#<£>#8W5 1 -4 1 6 8 6^15 

%m-m&mm<, »3ts»*i J fi<, ^^iifcsv^ttw^if— A-eajBsti 

nbfozmtvaikytfci*. &m#y ?j*&wz*:<D4&<D&m%ri3 ciupaci 9 8 
awt* (09xifix GaN) <D<&&Rfo&mm^ n^ti^mt^jft^m^m 

rtgl Omm©=.y^^±Pa^JR^fy ?^£r 1 g ££:«Zn<grO. 1 gift 
•^Lfc^ififfiSrF^l 4 mrru $ 7 0 mm<D&&.*— h 9 -f\ZAfltc 0 

fc. ^^K^^ c t I ^T>-^^T^4. 9 g^TLfc 0 pftM— h * 
BBU I^-AtU 5 5 0 o c^T-(^PHaLfc o t-h^l/-^©Oii^4 0 0 
0bar£&ofc 0 r<7)^-r^-h^l^--7 ? Srl@F^eUfc 0 ^<7>m> fflSS: 
tlKfiTL, U-^F^Offi^J^ i 0bar^T^ofc 0 T 

^^fr^wfettfe. jfe^a^f-RiwR^is^afcfrwiBWfe «^2 5ooofif) 
S'jo fc c mTE&^&m 7 kie* ufc 0 ci&ytmzmjz 7 k v N m^^o. 5 ^ a/ 
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c m 3 ©If tf- A & ^ T % Mfe L ft * y - K/U 5 * -fe >- * £ HJ 8 {CfE« 

WIlfciiift-AT'iiets r. bKX-oxnhtiZ&ytte. n*<om& 

BS5 1-41686 ^lE^^nfc^feT^^nSGaNtZn^^^iit^T 1 
5 6%£ 1 6 0%&£&TV^c o ^-jxtt, £3tefc©£#fl^#:fc^il3ftfc£ 

jm&tm^x (102) ^-{5:^tt6« H B B <Dji:^^ff-^L^ 0 B*©#tws 

51-41686 ^|S«^nfc^-e#btL5GaN:Znm^^^ii:^ 2 8 
^^•^ hp^tiofc, #btLfc^3fe^<7)^ft^ffl3 8 0-7 3 0 nmfcfctt 

0-7 3 0 nm^*5»t55>3tS^fi7 0%£J,±T*>S„ r©f 

&&W<D$kftfcs</l>>?mg&m&kte, : XN, XN : Y N XN : Y, Z 

(XttB, Al, Ga<tIn^^jl-<^ttS^^< i: O(D5n0, YliBe, Mg, Ca, Sr, 
Ba, Zn, CdttigfrbM'<btlZ> / J?t£< 1 1>— 0<7)tc* x Zf±C, Si, Ge, Sn, Pb, 



'Pt£< 1 1>— O^^E-f-^ cfj-C\ 3 2°ca_L, EE^Il 1 2barJ^±<Z>^ 

^JSTC^^fcfiB, Al, Ga<tln^)^il-<^tt5— 0<D^f^l&#,£ 
(132°C, 112bar) ^±(D^-CNH 3< Jr 5 £ ^<fbS/£^£2# -^(Djgg 

tt^^T-fe^o L£>U S^^#-^lSt>^#-^2 (IUPAC1 9 8 9) tc 

^#^-l<^^i: LTLi, Na, K^rflJffi-r6^/5W^ LV^\ ^S^-2(D^irL 
TMg, Ca£<£? ^ irtfW* L-V\ m^l7tm<Dmt^)t LTLi 3 N, Na 3 N, K 3 N 
Z*S&h<Dmi--£l'<, 7 5 Ki LTLiNH 2 , NaNH 2 , KNH 2 ^>ft-r^ t> <7), -Y 5; 
K£ LTfiLi 2 NH^<lf^tpt(7)^S : v\ ^#-^2^t<D^«l<!: LTMg 3 N 2 , 
Ca 3 N 2 ^tft><D^iW^ T ^ L TMg (NH 2 ) 2 , Ca (NH 2 ) 2 Wi~ 3 t><^ 

^^.<D^.mxm^wm-r^(D-T:\ mmm^ K-^tuK xh^ytvx^^^x 

^£«Mf^T&5*§'a\ T^-fcr^^Be, Mg, Ca, Sr, Zn, Cd, Hg^^cD 
J; 5 &*»^2 ^^#^-1 2(D5c#^fflV^T?f^^•ti:6(D^0^LV^ o 
£fc, C, Si, Ge, Sn, Pb, Ob S& E<T> <fc 5 &$=#"5§- 1 4 ^u* <h M^^r 1 6 5c 

k-^-- tT^^^t>ht^-%M^^-r^m^\^ y-t-^c, si, c e , 
sn, Pb, o, sti^bm^bft%7m*m^xm>j&z^%<Dtmi£^<. t?^-?? 

£Be, Mg, Ca, Sr, Zn, Cd, Hg^hm^^tl^TC^^^^Xm^^^^mt. 

±IS^#:^^/^^^H B B^#^fc^cD«^{ix (ammono- 
basic) £tt^-r<5 ia^fc(«m^^^7y^lf-^^i^#T^^r^ 



^% t teMtitwa t (ommm, < mmmrn *mm-t 5^y7 /kz># 

g*5 «t t»«s T i'-t-T (D%mm, is— Y by J— K* hy^i O^ffiff spft 
T^S^-efctK t- h ^ u-^rtSPC^So l / 3 ^ b 2/3 0til:i 
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0 1 a, T = 4 0 0°Cir T= 5 0 0°C^joV^T, J3E^ £ # U !)A75 K (KN 
H 2 :NH 3 =0. 07) Z^-f&mmWT >^e = Ti*)<DG a N|g#f^<Z)§g# 
10 ^t^77t'fc5 0 

0 211 *^PJ^*dV>-C, p =const. BtRSJigii ^ <fc 5 h ^ I 

^(Dummt t mm t ^^tnu^m^mmm^m-r ? 7 -? 5„ 

B3tt, #3891 f^wr, T = const. »^*5ttS, Bf fflSififc: «t S*— h ^ 

15 &>6 0 

H9li, S«i^-e#?>tL/!:^^X«illlJf|g|T?fcS„ 

0 1 l «c*«Wt-*^ i 5^ff»K±^fiJ£$*tfc» 1 «*f©lfffilT* 



urn • ifflmm&mz.itLmm.w&biJDi& • &mmm&mz.iti&mmsL%:m-tz>fF 
—7 1 zMfmw 5 iztin&mmw 6^m^tcm ( 2 •£) ^>>h4 <D-m.fr 3 ^ 

frfc*^ 1 — ^f- ^9T@t$tl5 0 JFftt8tJp3L= S ' h4£|H]iffc-£l OMISg 
- h ^ l rt©jgttff*?Ko*t«IS:> ^AteHS^ l 4 l 3 

u a-- i^-^®isc»soct j e7 o%<owm^<yy^i 2xm^n^>nu 

T, 1 0 0°C~8 0 0°COf5Hrtra^i-5 o h 4©<£M««^tBS-t- 

5*— h * I — Zf 1 rtOjgflWflt 1 3 tt % 43tM^ jy 7/1- 1 2 ©±ffi^fi[«$^ % 
^(Om^L 1 3 rt!C7 ^ - h y ? 1 6 SriSfi-f 3 0 ^05fc«4f*^?1^<£>^ 
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— ^rt©*gft<k«« 1 4 fiJUS!/* s> 7/H 2 ©T<&^«-t-S„ 1 4 

^i^*pwtg^*u^fi6-2SrgaMu m&im-T&ftMtitm^iitet u & 

(KNH 2 S?) ^t.ft5NH 3 fciSVvf, AV^<SPftSr^i- 0 il(D^7 7f 
tt. SBSf ^irtOG a N«Itt 4 0 0°Ct 5 0 0^CC©^iJ±^li(7)i 

LT^StLfctfS, S m = (GaN« : (KNH 2 

+ NH 3 ) } X100%i^it5 o Z.<Dm&<Dt&1&bt±. ^/Ui£X = KNH 

2 : nh 3 ^o. o 7 tftzmmftT^-Ttm-vfoZo tm&sj-mm, 

1£t})3&Xfi$*7 7J?--<D*:/^it<Dffl&b\sXS 1D =S m (T, p, x) "Cft 
A S m KaS m /9T) p>x A T+(aS m /5p) T ^AP+(5S m /5x) T>x Ax 
/H£#tfe (coefficient) 5r^ _ t"o 
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&4-L&V^-?;fc5 0 ^P^W^i^cto-C, 0.001~0.5©GaHH 

^(Pa^^l 0 1 7 ~10 2 1 /cm 3 ©Kt- (C, Si, Ge, Sn, Pb, 0, S 
m , T?~ky?— (Be, Mg, Ca, Sr, Zn, Cd, Hg^) N (Mn, Cr 

i&gkmm<Dxm&mfri o 6 / cm 2 ^r. »*i><tt.i 0 5 / cm 2 ot. «t 

!)|flL<iilOVcm 2 OTT*ii!)^ (0 0 0 2) ffiWSXi© 

2NHB»4 6 0 0 arcsecJ£*Ts 0* L<ii3 0 0 arcsecfi*T* «fc «3 L<(i60 
arcsecJ^TT'feSo ||©/^GaNieilt «S^10 4 /cm 2 
JMT, (0 0 0 2) Ktt^5XMWfe<DyHffl&&6 0arcsec&,TX»f$,&1rZ) 

^40 0-6 0 0°C©«l^^t5©^»^T"fc "5 , U-^ 

rtf3:*#p«*i:*gA<k«*«>iWISSr l 5 0°C£TF, 0* t < l 0 0°CSITK 
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J5e*5, #$8?Hf** T>*;M.m& (ammono-basic) 

fiBe N Mg, Ca, Sr, Ba, Zn, Cd £ Hgfl^jg-* bfh%'pt£ < t — KDytmXfo V s 
Ztm, Si, Ge, Sn, Pb, Ob SfrbM^bfr&'Pti: < t fc— o<E>5u§{f-C-&5 0 * 
fe, _L|EXN«, A 1 x Ga x _ x _ y In y N (O^x^l, O^y^l, 0 
^x + y^l) T'ifctr^JT't, ^jKHljcMGaN, A 1 N N H 
7t<k&V0A IGaN, I n G a N^XXl4^t^A 1 I n G a N£r^#5„ 

±fE^-fb«IJ©^3t^tEfi> MO CVD^fcttHVPE #<£>^ J; 
•?#btl5L E DXfi LD©±5 1 Jft^fcHtrS ~ <h T'L ED^L D 

RTfiB*arft« &mi&x>% 5 t © £ v ^ 5 . 

^$tLfeG a N N A 1 Nt.tzmt^&.fcX'Bl&ZtlfcG a N % A 1 NT\ Jft3(?S: 



# • 
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5 mm^mmt L.xnmt#v vj**m^z> t^mt<o^um^m-^x-h^ 0 
toi^ft, Yt \^xm-(Dmkmm£nn*m^<D&mt. lv\ g a nm 

Mt57^-K^ h^i: Lt(i7 7 ^^SrCttbtl^G a N, HVPEftf 
0^/&£?£T'#fbtL3G a G a ^ ^/W^j@E£#T ^^T^-ecD^H^t: 

10 mm^r^=-Tmm) 

# y tstfciir;^ y^s-r^-^^^T^^T^^-e-^-^^T/^ y 
20 4kJR^#i^-e^$^ mi^^^i-s^t/^ y^ir^K (N a n 3 , 

KN 3 , L i N 3 , C s N 3 ) , 7/^DtI7 5 K (L i NH 2 , KNH 2 , N a 
NH 2> CsNH 2 ) \ T/U^V^m^ $ K ( L i 2 NH, K 2 NH, N a 2 NH, 
Cs 2 NH) x T/^y^M (Na, K, Li, Cs) % T >Vl> ]} &mfcMikMo 
(L i H, KH, N a H, C s H, ) „ -t^flfc^fi L i 3 N, K 3 N, N a 3 N, 

25 c s 3 N^^b^o^ST*tS:-§-$tL5o^$f^ &Kte:j£:c-c_LlEr/u 

/Hfcfil : 2 0 0~1 : 2t$>5^ #£L<ttl : 1 0 0~1 : 5, «t <9 



L< 1 : 20-1 : 8 0Wrtl:fIt5WiS T/l^ JJ &M-f 2 

0Jx.tfMg, Zn, Cd^ffflf5rt^f#5 0 W7^ = 7T' 

cesser ^*=r*«e)- 

fc.k0V:7 <t^x*#5o 

^^MIS: (monotonically decreasing function) "C^£;ft<5 CI t b> 

*~Tmmz.tert%>. Mz.t£* mtm(D^mm^p^< 1 t> 3 0 o^e, 5 5 on 
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rtiE^I^ 2 0^ 3 . 5 k b a r (^lfT7^ - h Sr^^^iirfc 
Ig) ^> 1pftfct}&2 k b a r ^TtfT^ILfc^^y ? A £#rtU £ -STOg 

(i^iSfP : oversaturation) 
( / fb^$wiH : chemical transport) 

ummz, i±timzs mmmz, mm ut^-f-K* hs'^.tusiftufc^ 

(v'— K: Seed) 

(D-CfcoT, J&ft^CS i £: 1 0 16 ~ 1 0 21 /cm 3 K-^LT nllltt^ fcfc 
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ffi£v— KB* LfcSfflv'- KSrttffl-rs 6 0 SnfiJS 

( ll ^IfijcJt : Spontaneous crystallization) 

HS&VM,\ v-- K^ffi-C<DM^5^"fRH4^5 (disoriented growth) Sr^tf,, 

±ffi£#fc^±KIRtt536#* : f-"£: ttit M I s&£\ P I N&£^p n 

LV^fe*»^fiK"e#SJ:5^»titt6c 0!l^f^ Y, La, Ce, Pr, N 
d, Sm, Eu, Gd, Tb, Dy, Ho, Er N L u ^b&5S¥/^biS«:*L3 
4>ft< lSm±©^±fS7C*^«t t)»S^^5x Be x Mg, Ca N Sr. 

Si, Ge N Sn, Ti, Zr. H f a>b&5i¥rt>e>®fc£*L54>ft < t h 1 

Gl$R#J#rtfc} : Selective crystallization) 
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Ms *fW«©loT't)fc5o 
(y >f — h y ^ : Feedstock) 

(Hifefll) 

ji:#4 Omm N f ^48 Omm (D/L = 1/12) (DRtygqf 5 8 5 cm 3 © 
iSJE;t— W-:/ 1 (i9) ©iiiil3II, ;^*'HAtlfcGaN^f)^ 
5 7 ^ - K* h y * £ 3 0 g I2B U IS^b^ 14{CHVP Efe-Cl#btLfc-y- 
^Xlinch<D(DG a Nix- K^IBg-t-^ 0 K;, <M 6 N^JR^' y 1 . 2 
g ££HMH. 2 g £ ^^-flF-i: L«3N©tiyf^i^^7 g 
(&m-T h V ^AOf^(j:2 3 g) ^P^L, #^T^~T ( 5 N) £ 2 3 8 g & 
^— 1^— 7*1 &%ffl-tZ>o ~(D3— U—y'l^=L=. y h 4^A 

iir, 3 0p B i2 o o'C^-e^nna-rSo 

S£ 5 2 5 0 C^-tr^it^P$-fr5 0 #P>tt5J±^f»2. 5kbar-efc5,.:0 
«ffi©^--h^>-^«r3E^2 8 0Wtt«i-S (0 6) o lS<D|£li:LT, « 
Mm®. \?><D7 <T>—Wm$ U 1&&ikW& 14©HVPE-G 

a NV— K©±tG a N : Z ntfSj&£i"5o 

±IB-C# e>jx/tft« <t LTffl v > 5 £> TI2tf>ia£*To fc 
1) H V P E • G a N V- Kil^g Lt^fiSr, Jtfl8MFl*9fcEilU 1-5 
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mm, 600-90 o°c, m=e<Dmm^^mw^m%x\ r^-^^m^no 0 
2) m-, ?* hv oho (ou^^-y-^iy^jv^wtmir^, mw-rzm^ 

y4 A rxfv—&m\<^xwmi>, o. os~o. im.^y^^y >^/^^ 0 

5 3 ) ft(^ii©t>'//l'yDirrtl:ig U 1~5 H#H^ 6 0 0 — 9 0 0°C, 

4) TO<Z)7'd j/^±(-tf IIJCTG a N : Z n 9 tttf\ 
nv?yT'^liroliil^©^n jtffi-fo^ij^o S'Jofc^O^ 

10 #{i^^r^^ WPH3~6t/ci4PH9~l KDnn^^v/iJ^tfc 

te7V^-?i&?&£:ffll\ t» 1 0 A WTOt $ ttt±(f S 0 

5) ^©f N - HV P ESCTG a NlMCt/i m«T©G a Nt fcliA 1 G 

H V P : fcfcUm : 1 0 5 0 °C, 5ifof±Jj : ^f±. 

15 T>^~Tftj±0. 3atm, G a C 1 :9*HE 1 X 1 0 ~ 3 atnu 

20 /^£$'J5 £ t°— ^^ft(±4 0 0 — 4 8 0 n mt^fcgrfElS <t 

7) -£(7)^ ^3§7fcLED|tH^ ±te^7fe^StSl 0 l±l«t5 0 

T^mtM^mi* i o 2 (Dm**^ir 0 

7^K-^GaNfW5/im, nf^ 7 y KJi&fi&J? 4 0 0 At? S i K- 
-?A 1 0 . 18 G a 0 8 2 N (S i CO K--7°4 : 5 X 1 0 17 /cm 3 ) N ^tte^M 
25 J?2 0 0 A<DS i K — ~fK 1 0 X G a 0 . 9 N /WkW-l 0 A(D I n 0 . 03 A 1 0 02 

Ga 0 . 95 N/I1IJ¥4 OA^Si K— 7° A 1 0 . ,Ga 0 9 N/If|J¥7 OA© I n 0 
03 A 1 0 0 2 G a 0 95 N/Jg|J?4 0AOS i K~^A 1 0 . ,Ga 0 9 N£^fHf| 
J|4 2 0AT«t5o fcfc, p 7 -7 KHrKf 6 0 0 AfM g 1 
0 2 G a 0 g N\ pi^y^ h®£JlflJ¥0. 1 nmT'Mg K — 1 0 04 G 
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a 0 9 6 N (Mg©K^/i : 1 X 1 0 19 /cm 3 ) x JIgJpO. 0 2 jimfMg 
K-7°A 1 0 01 Ga 0 9 9 N (Mg©K^i: 2X10 21 /cm 3 ) XJ&J&t 

W±«t "5Hbtl5LEDf^ (Hill) fi % R— SHBflKnSffi&tfpSffiS:^ 
^i-^o ^<DLED*^F{iHi^®»fE2 OmAm^T, 3 7 3 nm«M 
{±}^|4. 2mW, Vf|i3. 5V^/j:5. £fc N ^Tfe^StS^ ct <9 fcK 
|»T4 6 0n m(D^^fi^#6 r <b &X% 3„ tt*3»«W:)fc t> # 9 ffl 

?ffiM2 

tLSo *Hlfe^T-fi, HJfc^iT*#b*Lfc2§3fc3£fi (ioi, 102) Sr7yj/ 

^ttL-C> (C a 0 9 7 E u 0 . 03 ) 2 S i 5 N 8 T«§tl5lWMIl 0 

Hlfi^l 3 . 

HWiJlTlt^nfc^^g^^y y7W\z-i,Xs ^J^xmWitSfifz.J y 
by • tfKy^A • T/W^ = l^AiWb*^3t#: (Y-Gd-A 1 -O : C 
e) LTfflV\ |S5t*^©StR±SPt-^^^-=»— ^-f ^^^^y 

|l^iMlT*#e>^^7t^3t^g^-*5V^T, B»Lf;Ca 2 S i 5 N 7 : EuCO 
^»!ilT#^tbyc^^g^*5V^T, (C a 0 9 7 E u 0 . 03 ) 2 Si 5 N 8 ,t 
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(Y-Gd-A 1 -O : C e) £^*^Sf£±g|U- =»—■ ^ V^-fS ~ t T\ 

mm^r ^-TWfct* biip B «io» w^^^s^^Mit u 
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m * <d $s is 
i. m&ftT^*r~Tm&m^xMtfLZinitwm-%ri 3 (iupaci 9 8 9) jtrn 

*'pt£< bi>— o^~tZ>. — «5t: XN-e^$tt5^k^l (XfiB, Al; Gai:In 

(XfiB, Al, Gairln^^il-<bn5^^< <t fc — OO^it'fe!), YifiBe, Mg, 
Ca, Sr, Ba, Zn, Cd£Hgtf>£>3!-<k;Jx54>& < i: fe— 0<£>7cUf-efc5) Xfi— Jf£ 
5£:HN:Y, ZT^£ flZ>mW) (XfiB, Al, Ga£ Inrt^ii^bftS^ft < t h~ 
0<£>7cif"Cfc 9 , Y<hf±Be, Mg, Ca, Sr, Ba, Zn, Cd t Hgfr fe®^ btl&'Pts: < 
th—^XDjtmXh^, ZtiiC, Si, Ge, Sn, Pb, 0£sa>b^<£>*L5^&< <t 

±12/&;ftSW\ ^(B#T^=-TfcS:fflv>T^$HytK##l 3 (IUPAC 
1 9 8 9) 7tm&'Pt£< i^-o^Wi-S, — : XNtS^Siftfe (X 
m, Al, GairIn^b31-<bttS'>^< fc — o0>7G3frC*ifcS) , — : XN:Y 
T-i$^5ttt (XfiB, Al, Gairln^bS^btl/S^^jK o<?D5c3R"efc 
<9, YifiBe, Mg, Ca, Sr, Ba, Zn, CdbHgfabM^btl&'PteK 1 fc — 0(D?t 
*"Cfc3) Xtt— Jtt^:: XN:Y, Zt?Jl£*L3^«> (XfiB, Al, Ga<b In^ibit^ 
^nS^^i < i <b-0©x*-efe ^) , YirfiBe, Mg, Ca, Sr, Ba, Zn, Cd£Hgri> 
tbm^<btlZ> / Pts:< t h— OWiitfe "9 , Z^fiC, Si, Ge, Sn, Pb, OhSfrb 

-fj- y zfmmytmw*Mf&i-z ^ t t -r ztmm 2 nm. 3 ib«<d^^*^ 0 



m • 
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15 6 . >*— h ^ u—zf(Dm&/£Mlt& 1 / 1 5 36* b 1 / 3 T\ *r(T>mffl&<D -bfB 

ffiM^ v 7;K'Oil P W 3 o %fi*T~^ K±t?<7>J^SiiS* s 1 0 u m/ h 

7. ^77^ if^-i: LTLi, Na*/tl.iK<7)^/«C< i t 1 Mg*7t{iCa(D^ 




'>t£< thm^l 3 (IUPACl 9 8 9) tc*^-oML, m\M<0—$8& 
(iXN, XN: Y, XttXN : Y, ZT% X^fiB, Al, teblnfrhm^btlZ'P 
&< o<E>7c£Prefc5^ *fefi— JtxiODHN:YT\ X£fiB N Al, Ga£ In^bil 

-<^n6^ N ^< <bt>— 0^>7c3dt?*) t) , Ytf±Be v Mg, Ca, Sr, Ba, Zn, Cd^Hg 
.^ba^5>n5^< i: fc-o^it-fc^ £fcf±— «!5$;©HN:Y, ZT\ Xirfi 
B x AU Gailn^)^jl-<^n6^^< i o<D5c*T?fc<9, YtteBe, Mg, Ca, 
Sr, Ba, Zn, CdirHg^bil^bfrS^ft < £ fc— o<^7ciT*$) «5 , ZiteC, Si, 
Ge, Sn, Pb, OkS**hm'<t>tlZ>'Ptti< th~ o©5c*"T?fc5^tefla&K*:*f-*-- 



iO/514429 



o 
E 

U 2 
(0 

O 



100 



1/8 


1 i 1 

T = 400°C A 
500°C • 


1*1*1 




.A'"' 


- 




• * * "i 


1 ! 1 1 1 



200 300 

JE* (Mpa) 



400 



Fig.l 



T(°C) 



500 
400 H 



I 



~T~ 

8 



16 



t(B) 



Fig. 2 



2/8 



a 10/514429 




# • 

3/8 



2/514429 




T(°C) 
500 -\ 
450 
370 H 



5/8 



10/514429 



200 



! 



~T~ 

3 



-r 
4 



24 



t(B) 



Fig. 6 




g 0 -I 1 1 1 1 = H 1 

380 430 480 530 580 630 680 

Wavelength (nm) 



Fig. 8 



10/514 



7/8 



3 

i 



CO 

g 




> 

O 

or 




380 430 480 530 580 

Wavelength (nm) 



630 



680 



730 



Fig. 10 



0/514429 



8/8 



Fig. 11 




Fig. 12 




